IN THE CLAIMS: 



1-7. (cancelled) 

8. (currently amended) The process of C l a i m 6, whoro i n the process 
action of i mpos i ng a ripplo mask onto tho h ei ght map ostablish o d for tho morgod 
imago, A computer-implemented process for generating a video having 
interactive water effects, comprising using a computer to perform the following 
process actions: 

inputting an image of a scene; 

generating a reflection copy of the scene depicted in the input 
image to create a water region image: 

merging the input image and water region image, and sizing the 
merged image to fit a desired frame size, to produce a first frame of the video; 

distorting the water region portion of the merged image to simulate 
at least one ripple originating at a site selected by a viewer, wherein said 
distorting comprises, 

establishing a height map comprising a plurality of points 
each of which is assigned a height value and each of which corresponds to a 
different location of the water region portion of the merged image, 

displaying the merged image to the viewer and inputting the 
location of each site selected by the viewer in the water region of the merged 
image, 

imposing a ripple mask onto the height map established for 
the merged image by modifying the assigned height values of the points thereof 
corresponding to each viewer-selected location of the merged image, as well as 
height map points corresponding to locations of the merged image adjoining the 
viewer-selected locations, wherein said imposing comprises, for each viewer- 
selected location of the merged image, tho actions of: 

adding a height value representing a ripple amplitude 
of the ripple being simulated to the existing height value assigned to the height 
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map point corresponding to the viewer-selected location^ 

adding a height value representing one-half of the 
ripple amplitude to the height map points corresponding to locations of the 
merged image above, below, to the right and to the left of the viewer-selected 
location^ and 

adding a height value representing one-quarter of the 
ripple amplitude to the height map points corresponding to locations of the 
merged image directly diagonal to the viewer-selected location 

computing new image coordinates for each location in the 
water region of the merged image that correspond to a height map point using 
the height map values associated with each of said locations, and 

moving a pixel or pixels associated with each of said 
locations to the new image coordinates; and 

generating a seguence of additional frames, each of which 
comprises a distorted version of the water region of the immediately preceding 
frame in which any ripple simulated in the immediately preceding frame is shown 
in a new location that simulates the natural motion of a ripple across a surface of 
a body of water . 

9. (original) The process of Claim 8, wherein the ripple amplitude is a 
negative height value so as to simulate an object dropping into the water so as to 
cause a localized depression in the surface of a body of water. 

10. (original) The process of Claim 9, wherein the height value associated 
with the ripple amplitude is selected by the viewer for each viewer-selected 
location of the merged image. 

1 1 . (currently amended) The process of Claim § 8, wherein the process 
action of computing new image coordinates for each location in the water region 
of the merged image that correspond to a height map point, comprises, for each 
such location, the actions of: 
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subtracting the height value assigned to the height map for the 
merged image location to the left of the location under consideration from the 
height value assigned to the height map for the merged image location to the 
right of the location under consideration, and dividing the resulting difference by a 
scaling factor that relates the scale of the height map values to the merged 
image, to compute a horizontal translation value for the merged image location 
under consideration; 

subtracting the height value assigned to the height map for the 
merged image location directly above the location under consideration from the 
height value assigned to the height map for the merged image location 
immediately below the location under consideration, and dividing the resulting 
difference by the scaling factor, to compute a vertical translation value for the 
merged image location under consideration; 

adding the horizontal translation value to the horizontal image 
coordinate of the merged image location under consideration to establish a new 
horizontal image coordinate for the location; and 

adding the vertical translation value to the vertical image coordinate 
of the merged image location under consideration to establish a new vertical 
image coordinate for the location. 

12. (currently amended) The process of Claim A- 8, wherein the process 
action of generating a sequence of additional frames, comprises, for each new 
frame, the actions of: 

computing a new height map for the frame being generated from 
the height map associated with the immediately preceding frame; 

computing new image coordinates for each location in the water 
region of the frame being generated that correspond to a height map point using 
the new height map values associated with each of said locations; and 

moving a pixel or pixels associated with each of said locations to 
the new image coordinates. 
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13. (original) The process of Claim 12, wherein the process action of 
computing a new height map for the frame being generated, comprises, for each 
height map point, the actions of: 

summing the height values assigned to points in the height map 
associated with the immediately preceding frame that correspond to locations of 
said preceding frame which are directly above and below, and directly to the left 
and to the right, of the location associated to the height map point under 
consideration; 

dividing the height value sum by two to compute a height value 

quotient; 

subtracting the height value assigned to the height map point under 
consideration in the height map associated with the immediately preceding frame 
from the computed height value quotient to produce a new height value for the 
height map point under consideration; and 

assigning the new height map value to the height map point under 
consideration. 

14. (original) The process of Claim 12, wherein the process action of 
computing a new height map for the frame being generated, comprises, for each 
height map point, the actions of: 

summing the height values assigned to points in the height map 
associated with the immediately preceding frame that correspond to locations of 
said preceding frame which are directly above and below, and directly to the left 
and to the right, of the location associated to the height map point under 
consideration; 

dividing the height value sum by two to compute a height value 

quotient; 

subtracting the height value assigned to the height map point under 
consideration in the height map associated with the immediately preceding frame 
from the computed height value quotient to produce a resultant height value for 
the height map point under consideration; 
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applying a damping factor to the resultant height value to produce a 
damped resultant height value, wherein the application of the damping factor 
reduces the resultant height value to simulate a smoothing out of the ripple or 
ripples over time; and 

assigning the damped resultant height value to the height map 
point under consideration. 

15. (original) The process of Claim 14, wherein the process action of 
applying the damping factor, comprises the action of: 

multiplying the resultant height value by a fractional number 
representing the damping factor to produce a damping value; and 

subtracting the damping value from the resultant height value to 
produce said damped resultant height value. 

16. (original) The process of Claim 14, wherein the damping factor is 
selected by the viewer. 

17. (original) The process of Claim 12, wherein the process action of 
computing new image coordinates for each location in the water region of the 
frame being generated that correspond to a height map point using the new 
height map values associated with each of said locations, comprises, for each 
such location, the actions of: 

subtracting the height value assigned to the height map for the 
location of the new frame to the left of the location under consideration from the 
height value assigned to the height map for the location of the new frame to the 
right of the location under consideration, and dividing the resulting difference by a 
scaling factor that relates the scale of the height map values to the new frame, to 
compute a horizontal translation value for the location of the new frame under 
consideration; 

subtracting the height value assigned to the height map for the 
location of the new frame directly above the location under consideration from 
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the height value assigned to the height map for the location of the new frame 
immediately below the location under consideration, and dividing the resulting 
difference by the scaling factor, to compute a vertical translation value for the 
location of the new frame under consideration; 

adding the horizontal translation value to the horizontal image 
coordinate of the location of the new frame under consideration to establish a 
new horizontal image coordinate for the location; and 

adding the vertical translation value to the vertical image coordinate 
of the location of the new frame under consideration to establish a new vertical 
image coordinate for the location. 

18. (original) The process of Claim 12, further comprising a process action 
of distorting the water region portion of the frame being generated to simulate at 
least one new ripple originating at a site selected by a viewer. 

19. (original) The process of Claim 18, wherein the process action of 
distorting the water region portion of the frame being generated to simulate at 
least one new ripple, comprises the actions of: 

displaying the immediately preceding frame to the viewer and 
inputting the location of each site selected by the viewer in the water region of 
said preceding frame; and 

imposing a ripple mask onto the new height map computed for the 
frame being generated by modifying the assigned height values of the points 
thereof corresponding to each viewer-selected location of the merged image, as 
well as height map points corresponding to locations of the frame being 
generated which adjoin the viewer-selected locations. 

20. (original) The process of Claim 19, wherein the process action of 
imposing a ripple mask onto the height map computed for the frame being 
generated, comprises, for each viewer-selected location of the frame being 
generated, the actions of: 
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adding a height value representing a ripple amplitude of the ripple 
being simulated to the existing height value assigned to the height map point 
corresponding to the viewer-selected location; 

adding a height value representing one-half of the ripple amplitude 
to the height map points corresponding to locations of the frame being generated 
above, below, to the right and to the left of the viewer-selected location; and 

adding a height value representing one-quarter of the ripple 
amplitude to the height map points corresponding to locations of the frame being 
generated directly diagonal to the viewer-selected location. 

21-22. (cancelled) 

23. (currently amended) Tho system of Cla i m 22, whoroin tho sub 
modu le for comput i ng n o w i mago coordinat e s for e ach location i n tho water 
r e gion of tho morgod i mag o that correspond to a h ei ght map po i nt, compris e s, for 
oach such l ocation, compr i ses sub modules for: A system for generating a video 
having interactive water effects, comprising: 

a general purpose computing device; 

a computer program comprising program modules executable by 
the computing device, wherein the computing device is directed by the program 
modules of the computer program to, 

input an image of a scene; 

generate a reflection copy of the scene depicted in the input 
image to create a water region image; 

merge the input image and water region image, and sizing 
the merged image to fit a desired frame size, to produce a first frame of the 
video; 

distort the water region portion of the merged image to 
simulate at least one ripple originating at a site selected by a viewer; 

further distort the water region portion of the merged image 
to simulate a periodic wave, said distorting comprising. 
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establishing a height map comprising a plurality of 
points each of which is assigned a height value and each of which corresponds 
to a different location of the water region portion of the merged image, 

generating periodic wave height values for each 
height map point which simulate the shape and location of a wave on the surface 
of a body of water at a given point in time, 

computing new image coordinates for each location in 
the water region of the merged image that correspond to a height map point 
using the height map values and periodic wave height values associated with 
each of said locations, said computations comprising, for each such location, 

adding the height value assigned to the height 
map for the merged image location to the left of the location under consideration 
to the periodic wave height value generated for the same location and associated 
with said given point in time to produce a combined left-side neighbor height 
valuer 

adding the height value assigned to the height 
map for the merged image location to the right of the location under 
consideration to the periodic wave height value generated for the same location 
and associated with said given point in time to produce a combined right-side 
neighbor height valuer 

subtracting the combined left-side neighbor 
height value from the combined right-side neighbor height value, and dividing the 
resulting difference by a scaling factor that relates the scale of the height map 
values to the merged image, to compute a horizontal translation value for the 
merged image location under consideration^ 

adding the height value assigned to the height 
map for the merged image location directly above the location under 
consideration to the periodic wave height value generated for the same location 
and associated with said given point in time to produce a combined upper 
neighbor height valuer 

adding the height value assigned to the height 
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map for the merged image location immediately below the location under 
consideration to the periodic wave height value generated for the same location 
and associated with said given point in time to produce a combined lower 
neighbor height valuer 

subtracting the combined upper neighbor 
height value from the combined lower neighbor height value, and dividing the 
resulting difference by the scaling factor that relates the scale of the height map 
values to the merged image, to compute a vertical translation value for the 
merged image location under consideration^ 

adding the horizontal translation value to the 
horizontal image coordinate of the merged image location under consideration to 
establish a new horizontal image coordinate for the location^ and 

adding the vertical translation value to the 
vertical image coordinate of the merged image location under consideration to 
establish a new vertical image coordinate for the location , and 

moving a pixel or pixels associated with each of said 
locations to the new image coordinates; and 

generate a seguence of additional images, each of which 
comprises a distorted version of the water region of the immediately preceding 
frame in which each ripple and the periodic wave simulated in the immediately 
preceding frame is shown in a new location that simulates the natural motion of a 
ripple and wave across a surface of a body of water . 

24. (currently amended) The system of Claim 22 23, wherein the sub- 
module for generating periodic wave height values for each height map point at a 
given point in time, comprises a sub-module for generating a one-dimensional 
wave which simulates propagation only in the vertical direction from the top of the 
water region toward the bottom of the water region. 

25. (original) The system of Claim 24, wherein the sub-module for 
computing new image coordinates for each location in the water region of the 
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merged image that correspond to a height map point, comprises, for each such 
location, comprises sub-modules for: 

subtracting the height value assigned to the height map for the 
merged image location to the left of the location under consideration from the 
height value assigned to the height map for the merged image location to the 
right of the location under consideration, and dividing the resulting difference by a 
scaling factor that relates the scale of the height map values to the merged 
image, to compute a horizontal translation value for the merged image location 
under consideration; 

adding the height value assigned to the height map for the merged 
image location directly above the location under consideration to the periodic 
wave height value generated for the same location and associated with said 
given point in time to produce a combined upper neighbor height value; 

adding the height value assigned to the height map for the merged 
image location immediately below the location under consideration to the periodic 
wave height value generated for the same location and associated with said 
given point in time to produce a combined lower neighbor height value; 

subtracting the combined upper neighbor height value from the 
combined lower neighbor height value, and dividing the resulting difference by 
the scaling factor that relates the scale of the height map values to the merged 
image, to compute a vertical translation value for the merged image location 
under consideration; 

adding the horizontal translation value to the horizontal image 
coordinate of the merged image location under consideration to establish a new 
horizontal image coordinate for the location; and 

adding the vertical translation value to the vertical image coordinate 
of the merged image location under consideration to establish a new vertical 
image coordinate for the location. 

26. (currently amended) The system of Claim OA 23, wherein the 
program module for generating a sequence of additional frames, comprises, for 



13 



each new frame, sub-modules for: 

computing a new height map for the frame being generated from 
the height map associated with the immediately preceding frame; 

computing new image coordinates for each location in the water 
region of the frame being generated that correspond to a height map point using 
the new height map values associated with each of said locations; and 

moving a pixel or pixels associated with each of said locations to 
the new image coordinates. 

27. (original) The system of Claim 26, wherein the sub-module for 
computing new image coordinates for each location in the water region of the 
frame being generated that correspond to a height map point, comprises, for 
each such location, comprises sub-modules for: 

generating periodic wave height values for each height map point 
which simulate the shape and location of a wave on the surface of a body of 
water at a point in time corresponding to the frame being generated; 

adding the height value assigned to the height map associated with 
the frame being generated for the location to the left of the location under 
consideration to the periodic wave height value generated for the same location 
and associated with the point in time corresponding to the frame being generated 
to produce a combined left-side neighbor height value; 

adding the height value assigned to the height map associated with 
the frame being generated for the location to the right of the location under 
consideration to the periodic wave height value generated for the same location 
and associated with said point in time corresponding to the frame being 
generated to produce a combined right-side neighbor height value; 

subtracting the combined left-side neighbor height value from the 
combined right-side neighbor height value, and dividing the resulting difference 
by a scaling factor that relates the scale of the height map values to the frame 
being generated, to compute a horizontal translation value for the frame location 
under consideration; 
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adding the height value assigned to the height map for the location 
of the frame being generated directly above the location under consideration to 
the periodic wave height value generated for the same location and associated 
with said point in time corresponding to the frame being generated to produce a 
combined upper neighbor height value; 

adding the height value assigned to the height map for the location 
of the frame being generated immediately below the location under consideration 
to the periodic wave height value generated for the same location and associated 
with said point in time corresponding to the frame being generated to produce a 
combined lower neighbor height value; 

subtracting the combined upper neighbor height value from the 
combined lower neighbor height value, and dividing the resulting difference by 
the scaling factor that relates the scale of the height map values to the frame 
being generated, to compute a vertical translation value for the frame location 
under consideration; 

adding the horizontal translation value to the horizontal image 
coordinate of the frame location under consideration to establish a new horizontal 
image coordinate for the location; and 

adding the vertical translation value to the vertical image coordinate 
of the frame location under consideration to establish a new vertical image 
coordinate for the location. 

28-30. (cancelled) 

31. (currently amended) Th e process of C l aim 30, wh e rein th e proc e ss 
action of sp e cify i ng th e h e ight of th e hor i zontal l ino wh i ch d i v i d e s said upp e r and 
lowor port i ons of tho v i deo frames, comprises inputt i ng A computer-implemented 
process for generating a video depicting water effects, comprising using a 
computer to perform the following process actions: 

defining an orthogonal grid comprising a plurality of vertex points, 
wherein said grid being sized to match a desired size of a water region in an 
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overall scene depicted in each frame of the video, and wherein said defining 
comprises, 

establishing the coordinates of the four corner vertices of the 

video frames, 

specifying a height of a horizontal line which divides said 
upper and lower portions of the video frames based on a viewer-selected height 
value A 

specifying the number of egually-spaced horizontal grid lines 
and the number of egually-spaced vertical grid lines to be employed in the grid, 
and 

identifying the grid coordinates of each vertex of the grid 
given the specified number of horizontal and vertical grid lines; 

inputting a texture map that is used in conjunction with a model of a 
scene to generate an image of the scene; 

generating a reflection copy of the texture map and sizing it to 
match the overall size of the grid to create a water region texture map; 

merging the input texture map and water region texture map to 
create a combined texture map, wherein the input texture map is sized to fit and 
associated with an upper portion of the video frames and the water region texture 
map is associated with a lower portion of the video frames, and wherein the 
water region texture map is inverted so that the water region of the video frames 
will appear to be an upside down image of the upper portion of the frames when 
rendered; 

superimposing the grid on the water region texture map and 
associating each point of the grid with the closest water region texture map 
coordinate; and 

rendering a sequence of video frames using a combined texture 
map, wherein each frame is rendered using a separate combined texture map 
whose associated grid's vertices, except for the first frame in the sequence, have 
been assigned height values which are at least initially derived from the 
immediately preceding frame in the seguence, and wherein the water region 
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portion of the combined texture map associated with each frame in which water 
effects are to be depicted is distorted to simulate movement of the surface of the 
water in the water region of that frame using the height values assigned to its 
grid . 

32. (currently amended) The process of Claim 3© 31, wherein the 
process action of specifying the number of equally-spaced horizontal grid lines 
and the number of equally-spaced vertical grid lines to be employed in the grid, 
comprises inputting viewer-selected numbers for each. 

33. (currently amended) The process of Claim 30 31_, wherein the 
process action of specifying the number of equally-spaced horizontal grid lines 
and the number of equally-spaced vertical grid lines to be employed in the grid, 
comprises specifying a number of horizontal grid lines and a number of vertical 
grid lines which results in the spacing between the horizontal grid lines exceeding 
that of the vertical grid lines so as to create the appearance of perspective in the 
water region of the video frames being generated. 

34. (currently amended) The process of Claim 29 31_, wherein the 
overall scene in the rendered frames fill the entire frame, and wherein the frame 
size is made equal to the viewing portion of a screen of a display device being 
used by the viewer to view the video, such that a full screen video is produced. 

35. (currently amended) The process of Claim 29 31 , wherein the unit 
height of the height values assigned to a vertex of the grid associated with a 
combined texture map is scaled so that all height values are integer numbers. 

36. (original) The process of Claim 35, wherein the process action of 
rendering a sequence of video frames using a combined texture map, wherein 
each frame is rendered using a separate combined texture map whose 
associated grid's vertices, except for the first frame in the sequence, have been 
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assigned height values which are at least initially derived from the immediately 
preceding frame in the sequence, comprises the actions of: 

for each frame to be rendered, initially assigning height values to 
each vertex of the grid associated with the combined texture map for the frame 
under consideration by, using integer computation, 

summing the height values assigned to vertices in the grid 
associated with the immediately preceding frame's combined texture map which 
are directly above and below, and directly to the left and to the right, of the 
location of the vertex under consideration, wherein for the first frame in the 
sequence it is assumed all the height values associated with the immediately 
preceding frame are equal to zero, 

dividing the height value sum by two to compute a height 

value quotient, 

subtracting the height value assigned to the vertex location 
under consideration in the grid associated with the texture map of the 
immediately preceding frame from the computed height value quotient to 
computed a height value for the vertex under consideration; and 

assigning the computed height value to the grid vertex under 

consideration. 

37. (original) The process of Claim 36, wherein the process action of 
initially assigning height values to each vertex of the grid associated with the 
combined texture map for each frame to be rendered subsequent to the first 
frame, further comprises, prior to assigning the new height value to each grid 
vertex under consideration, an action of applying a damping factor to the 
computed height value to produce a damped height value, wherein the 
application of the damping factor reduces the computed height value to simulate 
a smoothing out of the ripple or ripples over time, and assigning the damped 
height value as the computed height value to the grid vertex under consideration. 

38. (original) The process of Claim 37, wherein the process action of 
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applying the damping factor, comprises the action of: 

multiplying the computed height value by a damping factor to 
produce a damping value; and 

subtracting the damping value from the computed height value to 
produce said damped height value. 

39. (original) The process of Claim 38, wherein the damping factor is 
selected by the viewer. 

40. (original) The process of Claim 36, wherein the process action of 
rendering frames having a water region portion of the combined texture map 
associated therewith which is distorted, comprises an action of distorting the 
water region portion of the combined texture map to simulate at least one ripple 
originating at a site selected by a viewer. 

41. (original) The process of Claim 40, wherein the process action of 
distorting the water region portion of the combined texture map to simulate at 
least one ripple, comprises the process actions of: 

displaying a frame of the video to the viewer and inputting the 
location of each site selected by the viewer in the water region of the displayed 
frame; 

imposing a ripple mask onto the grid associated with the combined 
texture map of the next frame to be rendered in the sequence of frames by 
modifying the initially assigned height values of the vertices thereof 
corresponding to each viewer-selected location, as well vertices corresponding to 
frame locations adjoining the viewer-selected locations; and 

for each vertex of the grid associated with the combined texture 
map of the next frame to be rendered, 

using the currently assigned height values of neighboring 
vertices to identify the grid coordinates of a different one of the grid vertices; and 
assigning the texture coordinates associated with the 
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identified vertex to the vertex under consideration in lieu of the previously 
assigned texture coordinates. 

42. (original) The process of Claim 41 , wherein the process action of 
imposing a ripple mask onto the grid associated with the combined texture map 
of the next frame to be rendered, comprises, for each viewer-selected location, 
the actions of: 

adding an integer height value representing a ripple amplitude of 
the ripple being simulated to the existing height value assigned to the vertex 
corresponding to the texture map coordinates associated with the viewer- 
selected location; 

adding an integer height value representing one-half of the ripple 
amplitude to the assigned height values of vertices corresponding to the texture 
map coordinates associated with frame locations above, below, to the right and 
to the left of the viewer-selected location; and 

adding an integer height value representing one-quarter of the 
ripple amplitude to the assigned height values of vertices corresponding to the 
texture map coordinates associated with frame locations directly diagonal to the 
viewer-selected location. 

43. (original) The process of Claim 42, wherein the integer height value 
associated with the ripple amplitude is selected by the viewer for each viewer- 
selected frame location. 

44. (original) The process of Claim 41 , wherein the process action of 
using the currently assigned height values of neighboring vertices to identify the 
grid coordinates of a different one of the grid vertices for each vertex of the grid 
associated with the combined texture map of the next frame to be rendered, 
comprises the process actions of: 

subtracting the height value assigned to the vertex to the left of the 
vertex under consideration from the height value assigned to the vertex to the 
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right of the vertex under consideration, to compute a horizontal difference value 
for the vertex under consideration; 

subtracting the height value assigned to the vertex directly above 
the vertex under consideration from the height value assigned to the vertex 
immediately below the vertex under consideration, to compute a vertical 
difference value for the vertex under consideration; 

adding the horizontal difference value to the horizontal grid 
coordinate of the vertex under consideration to establish the horizontal grid 
coordinate to ne of the grid vertices; and 

adding the vertical difference value to the vertical grid coordinate of 
the vertex under consideration to establish the vertical grid coordinate of said 
different one of the grid vertices. 

45. (original) The process of Claim 36, wherein the process action of 
rendering frames having a water region portion of the combined texture map 
associated therewith which is distorted, comprises an action of distorting the 
water region portion of the combined texture map to simulate a periodic wave. 

46. (original) The process of Claim 45, wherein the program module for 
distorting the water region portion of the merged image to simulate a periodic 
wave, comprises the actions of: 

generating integer periodic wave height values for each grid vertex 
location associated with each combined texture map of each frame in the 
sequence of frames, wherein each set of periodic wave height values associated 
with the grid of a texture map simulates the shape and location of a wave on the 
surface of a body of water at a point in time corresponding to the order in which 
the frame generated using the texture map is scheduled to be played; 

for each vertex of the grid associated with the combined texture 
map of the next frame to be rendered, 

using the currently assigned height values of neighboring 
vertices and the periodic wave height values associated with those vertices to 
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identify the grid coordinates of a different one of the grid vertices; and 

assigning the texture coordinates associated with the 
identified vertex to the vertex under consideration in lieu of the previously 
assigned texture coordinates. 

47. (currently amended) The process of Claim 46, wherein the process 
action of using the currently assigned height values of neighboring vertices and 
the periodic wave height values associated with those vertices to identify the grid 
coordinates of a different one of the grid vertices for e ach vert e x of th e grid 
assoc i at e d with th e combin e d texture map of th e n e xt fram e to b e render e d , 
comprises the process actions of: 

adding the height value assigned to the vertex to the left of the 
vertex under consideration to the periodic wave height value generated for the 
same location of grid of the texture map for the frame being generated to 
produce a combined left-side neighbor height value; 

adding the height value assigned to the vertex to the right of the 
vertex under consideration to the periodic wave height value generated for the 
same location of grid of the texture map for the frame being generated to 
produce a combined right-side neighbor height value; 

subtracting the combined left-side neighbor height value from the 
combined right-side neighbor height value, to compute a horizontal difference 
value for the vertex under consideration; 

adding the height value assigned to the vertex directly above the 
vertex under consideration to the periodic wave height value generated for the 
same location of grid of the texture map for the frame being generated to 
produce a combined upper neighbor height value; 

adding the height value assigned to the vertex immediately below 
the vertex under consideration to the periodic wave height value generated for 
the same location of grid of the texture map for the frame being generated to 
produce a combined lower neighbor height value; 

subtracting the combined upper neighbor height value from the 
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combined lower neighbor height value, to compute a vertical difference value for 
the vertex under consideration; 

adding the horizontal difference value to the horizontal grid 
coordinate of the vertex under consideration to establish the horizontal grid 
coordinate of said different one of the grid vertices; and 

adding the vertical difference value to the vertical grid coordinate of 
the vertex under consideration to establish the vertical grid coordinate of said 
different one of the grid vertices. 
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